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But according to Professor Ealand one pf the fac.
tors which kept down the destructive bugs s lessen-
Ing in force because man himself is not eating ag many
of the bugs as he used to. For instance, he says;

“Many of the North Amerlcan Indian tribes were
in the habit of consuming large quantitlies of Rocky
Mountaln locusts, an Insect of great economic Import,
seeing that it greedily consumed every green leafl en-
countered in {ts wanderings. When the Ipdian was
at his zenith the Rocky Mountalin locust wag pract)-

cally Innocuous. Since his subjugation it has increased
and spread to such an extent that it is a serious pest.

The Bushmen of Africe keep down some moth pesta
by ealing their caterplllars. and, according to Pro-
fessor Ealand, the lumbermen of Maine are not averse
to & meal of large black wood ants.

Up untll comparatively recent times great quanti-
tles of Insecls were used for medicine, for dyes, and
80 on, but this use has stcadily lessened, and with the
lessening, naturally, the {usects have increased.

How s man to cope with this Infinite fecundity
and amazing “will to llve”? Sclentists all over tha
world are working on the problem. In the first place,
it 15 absolutely essentlal that Insactivorous birds
throughout the world be protected by most stringent
legislation. It has been, (ndeed, the wanton slaughter
of these birds for food purposes and for woman's
wicked vanity and the destruction of ‘forests, thus
lessening their hatching pluces, that have been respon-
slble for the ehifting of natural control, the eflects of
which we are just bezinning to feerl. The next most ef-
fective mannerof fighting the bug world s by fostering
paratites and other insects whieh destroy the hosls
Inlmical to man. Thia method of natural insect con-
trol has been successfully carried out In America, a
striking case belng thut of the destructive Hessian fly
and a parasite called Polyznotus hlemalls. In 1306
a serlous outhreak of this fly occurred In Pennsylvanla,
but was kept in land beciuse quite 90 per cent of its
pupae or calerpillars were found to be parasitized by
polygnotus. At a later dale the Hesalan fly pest hroke
out In Maryland, and in 1907 parasitized pupee were
brought from Pennsylvania. with the result that by
mid-summer all the fly pupee were discovered to be
parasitized and the pest was effectively controlled.

Ladybugs, the fumillar little bug of our gardens, ara
collected regularly in California during their Winter
hibernatfon, for shipment to various parts of the world
as a control for plant ifce. For many vears the orangae
and lemon groves qf California were threatensd with
ruin owing to the depredation of a relatively large
acale fnsect ¥nown as the Cottony Cushlon Scale. It
was probably introduced Into the United States {rom
Australia In 1858. The mechanical raeans of control
having falled, In 1889 Professor C. V. Riley, chiaf of

the American Bureau of Entomology, sent to the An- /

tipodes to try to discover what lhusct, if any, kepl tha
Cottony Cushlen Seale in check In its pative land. He
found that the scale fnsect was rendered almost hernm.
less {n Austrelle because whenever it appeared it was
eagerly devoured by a small ladybug known to aelence
a8 Novlus cardinnils. This litlle beatle was eagerly
transported to Csalifornin where, fortunately for tha
clirus growers, it flourizhed and multiplied, and ae a
consequence the cottony cuahfon scale {s now no
longer a serlona facior ip Callfornta. But to this dry
larg2 numbers of the ladybug are reared annually at
Sacramento, and whenever an outhreak of the scaie
occurs an army of the little bestles is despa.ched to
deal with the trouble.

Breeding Good
Insectls to Fight Bad Ones

The practice of the control of inszect pests by thelr
“hatural enemies is one of modern times, for the earli-.
est record of the work on anytilug approachlng o
corumerclal scale, dates bock hut twenty-fiyg years.
It is based on the assumuption that all nature is in a
state of equllibrisim—thet is to say, that all life, In its
nalve home, {& kept in check by other forms of lifs
which prey upen it.

More than thirty distinct parasites and seven kinds
of predatory beeties have been introduceg Into the
United States to wage war on the EYpPsyY and brown-
tell moths, says Prafessor Eaiend.

“Consider,” says Professor Ealand, "alongside the
figures, the careful packing necessary to keep the }ittle
exiles Nealthy on their long voyage across the Allaun.
tic: Each beetle was packed in a separate box, for it
was found that {I severnl ware packed together they
relleved the edium of their journey by devouring one
another. Conslder, too, the work that was of neces-
ity expended on the insects in the State insectary In
Amerlca—to provide constant meals of living larvae
to over slx thousand hungry beetles {8 in itself a tall
order and one not lightly undertaken, for Calosoma
and its larvae feed day and night, and belng of a fas-
tidious, cannibalistic nature, will not accept raw meat
or any other substitute 7or thelr Uving food. Con-
sider the care lavished on the fcmales during oviposi-
tlon, the countless experiments to learn everything
inthe heetle's lfe histgry that could possibly be turned
to good acgount by man, and the hundred and one little
details that always arise during such an undertaking,
and some gmall idea of the magnitude of the worl vrill
be gleaned,

“Now, let us turn our attention for a moment to
the work of this little beetle in the field and learn how
wonderfully it {s adapted by habit to wege war on the
larvae of moths In general and the gypsy and brown-
tall moths in particular. The moth larvae we know
infest trees, and the larvae of Celosormna, unlike the
grubs of many boetles are active and addicted to
tree climbing in search of food. This tralt in itgelf is
of incaleculable value, for this little friend of man is
of practical utllity both in the larval and adult stages
of 1ts iife. Day and night these voracious youngsters
attack catempillars, seizing them from the sida or in
the middie of the back, or, if the caterpillars are hairy,
between the segments, where the skin is smooth.

“In an experiment at the State insectary it was
found that of one hundred pupae eaten, out of a large
number made up of cqual proportions of both sgxes,
763% per cent were females, as against 2414 per cent of
males. As every femnale pupa case contains a poten-
tial mother moth, the wisdom of nature in endowing
Calosoma with its predilection is self-evident. These
larvae will also catch and kill adult female gypsy
moths, which, being too heavy and clumsy to fly, fail
an eagler prey than would otherwise be the cagse. The
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adult beetles are scarcely less voraclous than their
larvae. They climb the highest trees, golng out to the
branches, twigs and even leaves in search of cater-
pillers, which they eagerly devour after having nipped
them in the middle of the back. If disturbed in thelr
work the beetles instantly fall to the ground and nide
till the danger, or supposed danger, has passed.”

It will be recognized, says Profeszor Eaiand. that
unless a parasite shows greater fertility than its host,
its power of controlling the latter must ba very
greatly diminished. In this connection nature las
come to the rescue In a marvellous manner by endow-
ing many of the parasites with the power of “poly-
embryony,” a phenomenon that is8 unique in the animal
kingdom. Parnsites so endowed lay eggs similar in
external form to those of their less fortunate relations,
but Irom each egg emergeés in due course nol one
larva, but a number of larvae, end by this means
thelr fertility 18 much Increased.

A second and still more modern method of natural
insect control is carried into effece by means of fun
gold diseases of insects. These fungolds are scattered
over large plantatioas with a dusting machine, All
the insects infected carry the digease to thelr numer-
ous relatives,

The fight, indicates Professor Ealand, fa only at iis
beginning. Man will probably win, but even {f he does
the bug, through its persistence, will oultive Lim.

As another greal entomologist, W. J. Holland, has
written in his moth book: -

“When the moon shall have faded from the sky and
the aun shall shine at noonday a dull cherry red, and
the peas sirall be frozen over, and the Ice-cup shall
have crept downward to the equator from elthsr pole,
and no keel shall cut the waters, no rwheels turn in
mills, when all citics shall have long been dead and
crumbled into dust, and all life shall be on the very
laat verge of extinction on this globe, then, an a bit of
lichen. growing on the bald rocks beaide the eternal
snows of Panama, ochall be geated a tiny Inscct, preen-
ing its antennae In the glow of the worn-out sun, rep-
recenting the sole survival of animal life on this our
earth—a melancholy ‘bug."”

A Photagraph of a Small Part of a Recent Swarm of Grasshoppers in a  Southwestern
Shops and Houses, and While It Lasted Practically Stopped Al

Incredible Rapidity W
B

AN imagines himseif to be the
l\/ﬁ dominant power on the earth.
He is nothing of the sort. The
true lords of the universe are the insecis.
While it is true that man bhas invented
and perfected so many destructive
agencies that be has altained to o pre-
doininance over the most fierce and pow-
erful mammals and the most deadly rep-
tites, It is alvo true that in race of an at-
tack of Insects he and all his works are
get at naught.

The fecundity of cerieln inseet forms
i« astounding, the numbers bred reach-
ing such prodigious proportions as to be
almest beyond bellef. Riley once com-
puted that the hop aphls, developing thir-
teen generatlons In a single year, would,
If unchecged to the end of the twelfth
goneration, have multiplied to the incon-
celvabls number of ten sextillions of in-
dividunls. Noting the preceding, Forbush
says If this brood were marshaled in line,
ten to the Inch, it would extend to n
pvoint so sunk in the profundity of space
that light from the head of the procession
travelling at the rate of 184,000 miles per
second would require 2,600 years in which
to reach the eerth.

Kirkiand hes computed that one pair
of gypey muths, if unchecked, would pro-
duce ecnouglh progeny In eight years to
destroy all the foliage In the United
States.

A Canadian entomologist states that a
single palr of Colorado beetles, or potato
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Oy Professor John Buckland

bugs, as we call them, would, without
checl, Increase Jn  one season to
60,600,000, At this rate of muitiplication
the disappearance of the potato plant
would unot be long delayed. The chineh
bug, u fecund and destructive pest, has
been found In a clump of grass, eight
inches in dismeter to the number of
20,000. The progeny of this colony alons,
it unchecked, would soon become incom-
putable hordes, devastating wide areas
of the earth’s surface.

The voracity of Insects is almost as
astounding as their power of reprodue-
tion. The daily ration In leaves of a
caterpillar is equal to twice its own
welght. If a horse were to feed at the
same rate, he would have to eat a ton of
bay every twenty-four liours.  Forbush
6nya that a certain flesh-feeding larva will

consunis in twenty-ronr hours two
hundred times fts original weight, a
parallel to which, in the human race,

would be an infant consuming, in the
first dey of {ts cxistence, 1,500 pounds of
beef.  Trouvelot, who made a speclal
study of the subjoct, efffrms that the food
taken by a single silkworm In fAfty-six
daya equuls In welght 86,600 times fits
original weight at hatehing, What a
destruction this single spocies of insect
couid make if only a ono-hundredih part
of the eggs luid came to maturity!
When the farmers in New Zealand be-
gan to break the virgin soil on an ox-
tensive scale, a certain caterpillar. which
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The Bwarm Stopped All Traffic, Made People Close
I Hanun Indusiry in the Loceality.

ith Which Bugs Multiply,

hitherto bad gleaned a somswhat meager
sustensnce from the scanty native ver.
dure of the open launda, disappeared from
fts old haunts and attacked the culti-
vated areas. So speedily did it increase
by reason of a more favorable environ-
ment that it soon became a blasting
plague,

It came not singly, nor even In bat-
tallons, but in mighty armies which
lald waste the land. I have seen thesc
atoms 'cover the pastures in such num-
bers ns to make the green seem brown, I
have seen countless millions of them
Pbass out of one cornfield, having stripped
every stalk bare, cross the road in solid
phalanx and pass into another. I have
seen big mobs of sheep mustered in hot
haste and driven to and fro over these
serried ranks that they might erush them
with their seurrying feet. 1 have geen
every horse roller in a district brought
up burrledly, like steam engines to a fire,
and drawn backward and forward over
the crawling masses until the cylinders
stuck fast in a mire of squashed {nsects.

I have seen huge ditches dug in an at-
tompt to stop the invader's progress,
The effort wos as futile as that of a ch!ld
who builds a bank of sand by the sea,
thinking it will stem the oncoming tide.
Even rallway trains were brought to a
standsilll, the wheels of the enzine being
unable to grip the ralls, owing to the
hordes of caterpillars which were cross-
ing the line.

Let once the checks to insectdom fail
and see how long man will last!




